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Ruang “basemen” biasanya untuk: tempat parkir, gudang, ruang kontrol atau 
bak air dalam tanah. Aktivitas padat dalam “basemen” seperti di SMK Negeri 2 
Wonosari ini jarang ada. Jumlah pengguna 18 orang terdiri 16 siswa dan dua guru, 
mempengaruhi kenyamanan termal di dalamnya. Dua kipas pada lubang ventilasi 
selalu dinyalakan saat ruang dipakai, jadi bukti awal ruang tersebut tidak nyaman. 
Sistem ventilasi satu dinding, kurang optimal mewujudkan sirkulasi udara di sana. 
Permasalahan pokoknya yaitu: bagaimana mengoptimalkan kenyamanan termal 
melalui olah model sistem ventilasi mengacu standar kenyamanan dan energi, 
simulasi CFD dan analisa Comfort Calculator? 
Tujuan penelitiannya adalah: menemukan sejumlah model sistem ventilasi 
yang mengacu standar kenyamanan dan energi; memilih model sistem ventilasi 
melalui pengujian dengan simulasi CFD; menguji tingkat kenyamanan termal model 
yang terpilih dalam simulasi CFD dengan software Comfort Calculator berupa: 
Predicted Mean Vote (PMV) dan Predicted Percentage of Dissatisfied (PPD).  
Metode penelitiannya adalah: observasi obyek kasus dan hasilnya dimodelkan 
mengacu standar luas ventilasi alami Sujudi; eksperimen, trial and error dilakukan 
simulasi CFD pada model sistem ventilasi; hasil simulasi CFD dipilih model yang 
mendekati standar kecepatan angin nyaman Heinz Frick dan standar suhu nyaman 
suku Jawa penelitian Karyono; suhu hasil simulasi dikonversi dengan Rumus (6) 
menjadi Air Temperature dan Radiant Temperature dengan Rumus (1), (2) dan (6); 
Air Velocity hasil simulasi dirata-rata; Relative Humidity diperoleh dari selisih antara 
suhu bola kering dan suhu bola basah dan dibaca pada tabel Lampiran 5; Activity 
Rate didapat dari tabel Lampiran 6 sesuai jenis kegiatan siswa; Clothing Level dari 
tabel Lampiran 7 sesuai jenis pakaian siswa; Kenyamanan termal model sistem 
ventilasi dihitung dengan Comfort Calculator Online dengan enam data parameter 
tersebut.  
Penulis telah menguji 85 model sistem ventilasi yang terdiri: empat kategori 
(cross ventilation: 4 model, maximum inlet: 4 model, semi wind catcher: 5 model dan 
wind catcher: 72 model). Hasil simulasi CFD yang mendekati standar: cross 
ventilation (MD 04), maximum inlet (MD 05 dan 08) wind catcher (MD 50, 67, 69. 
70, 71, 72, 73, 76, 77,  78,  80).  Hasil  analisa  Comfort  Calculator  yaitu:  nyaman 
A Class PMV -0,1 PPD 5,2% (MD 04); nyaman B Class PMV -0,4 PPD 8,3% (MD 
73); nyaman C Class PMV -0,5 PPD 10,2% (MD 05 dan 08) dan (MD 72) PMV -0,6 
PPD 12,5%; nyaman Slightly Cool PMV -0,7 PPD 15,3% (MD 67, 69, 70, 71, 76, 77, 
78, 80) dan PMV -0,9 PPD 22,1% (MD 50). 







The "basement" is usually to: parking lots, warehouses, control room or tub 
of water in the soil. Intensive activity in the "basement" as in SMK Negeri 2 
Wonosari rare. Number of users 18 people consisting of 16 students and two 
teachers, affect thermal comfort in it. Two fans in the ventilation holes are always 
switched on when the room is used, so the initial evidence of the room 
uncomfortable. The ventilation system of the wall, realizing less than optimal air 
circulation there. The problem basically is: how to optimize thermal comfort through 
ventilation system if the model refers to the standard of comfort and energy, CFD 
simulation and analysis Comfort Calculator? 
The purpose of the research is: find the model number refers to the standard 
ventilation system comfort and energy; choose a model with a ventilation system 
through CFD simulation testing; examine the level of thermal comfort models chosen 
for the CFD simulation software such as Comfort Calculator: Predicted Mean Vote 
(PMV) and Predicted percentage of Dissatisfied (PPD).  
The research method is observation of cases and the results modeled object 
reference standard Sujudi extensive natural ventilation; experimentation, trial and 
error in the CFD simulation model of the ventilation system; Selected CFD 
simulation results of the model are closer to the standard wind speed Heinz Frick 
convenient and comfortable temperature standard Javanese research Karyono; 
Temperature simulation results converted by formula (6) to Air Temperature and 
Radiant Temperature with formula (1), (2) and (6), Air Velocity averaged simulation 
results; Relative Humidity is obtained from the difference between the dry bulb 
temperature and the wet bulb temperature is read at the tables of Appendix 5; 
Activity Rate obtained from tables of Appendix 6 according to the type of activities 
students; Clothing Level obtained from tables of Appendix 7 according to the type of 
clothing students; Thermal comfort ventilation system models calculated with 
Comfort Calculator Online with six of the parameter data.  
The author has tested 85 models of the ventilation system comprising: four 
categories (cross ventilation: 4 models, maximum inlet: 4 models, spring wind 
catcher: 5 models and wind catcher: 72 models). CFD simulation results of the 
standard approach: cross ventilation (MD 04), maximum inlet (MD 05 and 08) wind 
catcher (MD 50, 67, 69. 70, 71, 72, 73, 76, 77, 78, 80). Comfort Calculator Results of 
analysis are: A Class comfortable -0.1 PMV PPD 5.2% (MD 04); B Class  
comfortable -0.4 PMV PPD 8.3% (MD 73); C Class comfortable -0.5 PMV PPD 
10.2% (MD 05 and 08), and (MD 72) -0.6 PMV PPD 12.5%; Slightly Cool 
comfortable -0.7 PMV PPD 15.3% (MD 67, 69, 70, 71, 76, 77, 78, 80) and -0.9 PMV 
PPD 22.1% (MD 50).  
Keywords: ventilation system, basement room, CFD.  
 
 
